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ByGeorgeG.HWEU@Y
and

JeraldK.Dickson,FredB.Sutton,
FredA.Demele

A wind-tunnelinvestigationhasbeenconductedtoprovidedatafor
thestudyoftheeffectsofoperatingpropellersonthelongitudinal
characteristicsofa four-enginetractorairplaneconfigurationhsving
a wingwith40°ofsweepbackandanaspectratioof10. A reflection-
planemountingwasusedandthesemispanmodelrepresentedtheright-
handsideofa completehypotheticalairplane.Single-rotation,right-

----,- handpropellerswereoperatedatvaluesofthrustcoefficientranging
fromO to0.9perpropeller.Thethrustwassufficienttosimulateup
to5,000horsepowerperengineatanaltitudeof~ ,000feetorupto
10,000horsepowerperengineatsealevel,assumingthemodeltobel/12
scale.ThetestswereconductedatWch numbersfrom0.082to0.90and
Reynoldsmmibersof1,000,000to8,000,000.Variationsinthemodel
includedseveralheightsandincidenceofthehorizontaltailaswellas
tailremoved,twoarrangementsofextendedsplitflaps,severalpropeller-
bladeangles,andindependentaswellassimultaneousoperationofthe
inboardandoutboardpropellers,

.
Thecoefficientsoflift,longitudinalforce,pitchingmoment,

propellerthrust,andpropeller~werarepresentedintabularformfor
variousvaluesofadvanceratioatconstantanglesofat~ack.Selected
portionsofthedataarepresentedinplottedformforvariousconstant
thrustcoefficients.

INTRODUCTION

Thepotentialitiesoftheturbine-propellerpropulsionsystem,
4- particularlywithregardtotake-offandrangecharacteristicsofmulti-

1 engineairplanes,havestimulatedinterestinthelong-rangeturboprop
--#-. lSupersedesNACARMA53128byGeorgeG.Edwards,DonaldA.Buell,

andJeraldK.Dickson,1953,andalsoincludesthedatafromNACA
RMA53J23byFredB.SuttonandFredA.Demele,1954.
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2 NACATN3789

airplanedesignedtoflyathighsubsonicspeeds.A possibleairplane
configurationforthisapplicationappearstobeoneutilizinga swept-

0

backwingofhighaspectratioinconibinationwithtractor-mountedsuper-
sonicpropellers.Theeffectsofthesehighlyloadedpro@lersonthe“ b
flowaverthesweptwingandtailsurfacesandtheconsequenteffectson
thelongitudinalcharacteristicsoftheairplanecannotbeestimatedwith
confidenceonthebasisofexistingexperimentaldataortheoretical
methods.Applicableexperimentaldatasremeager,andexistingtheoret-
icalmethods,developedforairplaneswithlowpro~ller-discloadings
andunsweptwings,areofdoubtfulvalidi@forthearrangement
considered.

AninvestigationwasundertakenIntheAmes12-footpressurewind
tunnelforthepurposeofevaluatingexperimentallytheeffectsofoper-
atingpropellersonthelongitudinalaerodynamiccharacteristicsofa
representativemultienginedairplaneconfigurationwitha sweptbackwing.
Thepower-offlongitudinalcharacteristicsofseveralcombinationsofthe
componentsofthisaiiplaneconfigurationhavebeenpresentedinrefer-
ences1 to4. Theresultsof~wer-onforcetestsofthecompleteconfig-
urationatMachnumbersfrom0.082to 0.$)0andReynoldsnumbersfrm
1,000,000to8,000,000arerepcmtedherein. Ananalysisofthesedatais
presentedinreference5.

A

a

b/2

b?

CL

Cm

Cp

Cx

NOTATION

upflowangle,averageangleoflocalflowatthe0.7propeller
radiusonthehorizontalcenterlineofthepro@llerplane,
measuredwithrespecttothethrustaxisina planeparallel
totheplaneofsymmetry

mean-linedesignation,fractionofchordoverwhichdesignload
isuniform

wingsemispanperpendiculartotheplaneofsymmetry

propeller-bladewidth
liftliftcoefficient,—
qs

pitching-momentcoefficientaboutthe
aerO@l&USiC chord,

pitchingmometi
qs~

q?=rterpointofthemean

Ppowercoefficientperpropeller,—
pnSD5

longitudinal-forcecoefficient,~
qs
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R
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T
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v

localwingchord

localwingchord

paralJeltotheplaneofsymmetry

normaltothereferentssweepline(seetableI)

J.b’’c’a.y
W@ meant3f3?O@IlSmiC chord,“

Job”cay

wing-sectiondesignliftcoefficient

propellerdiameter

maximumthicknessofpropeller-bladesection

horsepower

incidenceofthehorizontaltailwithrespecttothewing-rootchord

propQleradvanceratio,~
#

taillength,distancebetweenthequarterpointsofthemeanaero-
_c chordsofthetingandthehorizontaltail,measured
paralleltotheplaneofsymmetry

free-stresmMachnuniber

propellerrotationalspeed.

shaftpowerpermotor

pvzfree-streamdynamicpressure,~

Reynoldsnrmiber,basedonwingmeanaerodynamicchord

propeller-tipradius
propeller-blade-sectionradius

areaofthesemispanwing,flapsoff

thrustperpropeller,paralleltostream

thrustcoefficientper

wing-sectionthickness

free-streamvelocity

Tpropeller,—
pV%2

. . . . —. . -. _. __ ---- ___ .-.— —. —- .—- ..-
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longitudinalforce,paralleltostreamandpmitiveina dragwise
direction

lateraldistancefromtheplaneofsymmetry

angleofat%ackofthewingchordattheplaneofsymmetry
(referredtohereinasthewing-rootchord)

propeller-bladeangle,measuredat0.70of

propeller-blade-sectionangle

flapangle,measuredrelativetothelocal
tothereferencesweepline

propellerefficiency

mass*nsi@ ofair

thetipradius

chordinplanes

angleoflocalwingchordrelativetothewing-rootchord,

normal

positive
forwashin,measfiedinplanesparallelto;heplaneof-symmetry

subscripts

av average

t tail

MODE.L”ANDAPF~TTJS

Themodelrepresentedtheright-handhalfofa completehypothetical
airplane.Thegoemetryofthemodelisgiveninfigure1 andintableI.
Theselectionofthegeometricpropertiesandthedetailsoftheconstruc-
tionofthewing,nacelles,fences,all-movabletail,andfuselagehave
beendiscussedinreferences1,2,and4.

Theextendedsplitflapsconsistedofl/8-inch-thickaluminumplates
attachedtothetrailingedgeofthewing.(Seefig.l(e).)Theflaps
weresupportedbyfixedbracketsfromthelowersurfaceofthewingand
hada chordequalto20percentofthewingchordmeasuredpe~ndicular
tothereferencesweepline.Twoarrangementsofflapswereusedinthe
testsreportedherein,asillustratedinfigurel(e).Thearrangement
designated“inboardflapsnisthesameasthatusedintheinvestigation
ofreference4,whereintheflapsextendedfromthefuselagetotheouter
nacelle.Inthesecondarrangementofflaps,designated“outboardflaps,ll
theflapsextendedfromtheinboardnaceUeto70percentofthesemispan.
Thegapsbetweentheflapsandthewingtrailingedge,nacelles,and
fuselageweresealed. .

—. — -. —
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A photographofthe
figure2. Theturntable
connectedtothebalance

Thepropellersused

5

modelmountedinthewindtunnelisshownin
uponwhichthemodelwasmountedisdirectly
system.

inthisinvestigationeachhadthreebladesand
right-handrotation.Onesetofsupersonicpropellers,usedinthetests
athighMachnunibersjweredesignatedNACA1.167-(0)(03)-058.Theother
setofpro@llersusedinthetestsatlowMachnunibers,weredesignated
NACA1.167-(0)(05~-058andwereidenticaltothehigh-speedpropellers
exceptthatbladethickness-chordratioswereincreasedbya factorof
five-thirdsatallradialstations.Thethickerbladesweredesigned}$
withstandthehighbladeloadingsaccompanyinglow-speedoperationinthe’
windtunnelatanairdensitycorrespondingtoa pressureof6 atmospheres.
Theblade-formcurvesofbothpropellersareshowninfigure3;

IneachnaceZLe,a Variable-speedmotorrated75horsepowerat
18,000rpmwascoupledwi”tha gearboxtodrivethepropellerata rota-
tionalspeed2/3ofor1.5timesthatofthemotor.

TESTS

TestConditionsandProcedure

,:
.

“

Themajorityofthelow-speedtestsreportedhereinweremadeata
Machnumberof0.082,a Reynoldsnumberof4,000,000,anda propeller-
bladeangleP of26°.Thecorrespondingdynamicpressureq oftheair
streamwasapproximately57poundspersquarefoot.Otherlow-speedtests
weremadeatMachnunibersof0.082to0.165,Reynoldsnumbersof
4,000,000to 8,000,000,andwithpropeller-bladeanglesfrom21°to360.
Themajorportionofthehigh-speedtestswasmadeovera rangeofMach
nunibersfrom0.60to0.90ata Reynoldsnuuiberof1,000,000anda blade
angleof51°;however,datawerealsoobtainedata Reynoldsnumberof
2,000,000andatabladeangleof41°.Theangle-of-attackrangewas2°
to18°forthetestsatlowMachnumbersand2°to10°forthetestsat
thehigherMachmmibers.Themodelwastestedbothwithandwithoutthe
horizontaltail,flaps,andpropellers.Theheightofthehorizontal-
tailhingeaxiswaseitherO,0.05,0.10,or0.15ofthewingsemispan
(seefig.l(a)).Themodelwastestedwiththetailatvariousangles
ofincidence.Inboardflaps(fig.l(e))wereattachedat30°and600
anglesofdeflectionb andoutboardflapsat30°.Ateachangleof
attack,MachnumberandReynoldsnumberwereheldconstantwhiledata
wereobtainedforseveralpro~llerrotationalspeedsfromwindmilling
tothemaximumattaimble,thelatterbeingMmitedbyeitherthemaximum
powerorthemaximumrotationalspeedoftheelectricmotor.

—— .—. . -.——-



6 ?mCATM3789

Measurementsofthestaticpressuresonthewind-tunnelwalls
duringthetestsataMachnuniberofO.~ indicatedthepossibilityof
partialchokingofthewindtunnel.Itisbelievedthattheforceand
momentdatashownatthisMachnumberarepartiallyaffected%ythis
phenomenon.

0

b

PropellerCalibration

Thepropellerwascalibratedona swciallyconstructedcalibration
nacelle.Withthisequipnentthethrustandpowercharacteristicsofthe
propellerinthepresenceofthesptnnerandnacelleforebodyweremeasured
atseveralanglesofattackfortherangeoftestconditionscoveredin
thetestsofthecompletemodel.

REDUCTIONOFDATA

ThrustCoefficient

ThethrustcoefficientTc usedhereinwasdeterminedfromthe
propellercalibrationatthesameMachnumber,Reynoldsnumber,propeller-
bladeangle,advanceratio,andupflowangleA asforthecompletemodel “
test.Theupflowangleusedwastheaverageatthe0.7propellerradius
onthehorizontalcenterlineofthepropeUerplane,determinedfromthe
datainreference6. TypicalvariationsofthrustcoefficientT with
advanceratioJ areshowninfigure4 fortheNACA1.167-(0)(05~-058
propeller,andinfigure5 fortheNACA1.167-(0)(03)-058prop=l-ler.
Averagevaluesof l’carepresentedforallcasesinwhichbothpropel-
lerswereoperating,sincethedifferenceswereverysmall.Itisesti-
matedthatinthetestsatthelowestdynamicpressure(57lb/sqft),the
experimentalerrorin Tc couldamounttoasmuchas0.005atlowvalues
of Tc,and0.02athighvalues,disregardingscatter.Thisisconsidered
tobetheaccuracyof Tc forpurposesofcomparingdatawithinthe
report.

ForceandMomentCoefficients

, Thebasicdata,obtainedatvariousthrustcoefficients
angleofattack,werereducedtoconventional.form,thatis,

ata constant
angleof

atiack,longitu&al-forcecoefficient,andpitchi&-moment-coefficient
asa functionofliftcoefficientforconstantvaluesof Tc,.bymeans
ofcrossplots.

“1
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Corrections

1

..

.

.

Thedatahavebeencorrectedforconstrictioneffectsduetothe
presenceofthetunnelwalls,fortunnel-wallinterferenceoriginating
fromliftonthewing,andforlongitudinal.forcetarescausedbyaero-
dynamicforcesontheexposedpmtionoftheturntableuponwhichthe
modelwasmounted.

Theeffectsofwind-tunnel-wallconstraintonthepropellerslip-
streamswereevaluatedbythemethodofreferences7 and8 andwerefound
tobenegligible.Thedynamicpressurewascorrectedforconstriction
effectsduetothepresenceofthetunnelwallsbythemethodofrefer-
ence9. ThesecorrectionsandthecorrespondingcorrectionstotheMach
numberarelistedinthefollowingta%le:

CorrectedIUncorrectedI qco~ected
&ch numberMachnmiberqmco~ectia

0.082
.123
.165
.60
.70
.80
.83
.86
●9

0.082
.123
.165
9597
.695
.791
.818
.845
.877

1.002
1.003
1.005
1.008
1.012
1.015
1.o18
1.021
1.027

Correctionsfortheeffectsoftunnel-wallinterferenceoriginating
fromtheliftonthewingwerecalculatedbythemethodofreference10.
Thesecorrectionsaddedtothemeasuredv%lueswereasfollows:

&=o.38 c%

(tailoff)

[(icLw-A)%]‘%1‘n)
whereCL.=CL-C ~ and C% istheliftcoefficientduetopropeller
thrustandnormalforce.Thedirectliftforcesduetothepropellerwere
negligibleinthehigh-speedrange,andthereforeindeterminingtheactual
correctionsitwasassumedthat q=% forlhchnumbersof0.60and

. . .- . . .—. ..-— — _ .. _
-.
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Table1

t

M K=

0.0820.0030
.165 .0030
.60 .0048
.70

I
.0057

.80 .0069

-L.83 .0073
.86 .0078
.90 .0087

Table2

M

0.082k
0.165
.60
.70
.80
.83
.86
●9O

%

0.70
.70
.77
.79
.81
.82
.83
.85

C%re

0.003
.0025
.0026
.0028
.0029
.0030
.0032

above.Thevaluesof K1andK= aredepend- U
entuponWch nuuiberandaregivenintable1.
TheconstantsK1andK2 werecomputedfor
poweroffconditions,anditisestimatedthat *
theerrorin & resultingfromthisassump-
tioncouldamountto0.004atthehi@est
thrustcoefficientsandthehighestanglesof
attackwhenthetailishmnersedintheslip-
stream.

A tarecorrectiontolongitudinalforce
wasnecessarybecauseoftheaerodynamicforces
ontheexposedportionoftheturntable.The
valuesgiveninta%le2weresubtractedfrom
themeasuredlongitudinalforcecoefficients.
Noattempthasbeenmadetoevaluatetaresdue
tointerferencebetweenthemodelandtheturn-
tableortocompensateforthetunnel-fhor
boundarylayerwhich,attheturntable,hada
displacementthicknessof1/2inch.

RESULTS

Anindextothedataispresentedin
tableII. Thebasicunfaireddataaretabu-

“

latedintablesIIIthroughXIVforlow-speedconditionsandintablesXV
throughXXtIlforhigh-speedconditions.‘Thecoefficientsoflift,longi-
tudinalforce,andpitchingmoment,plottedinconventionalformforcon-
stantvaluesof Tc,areshownforselectedconfigurationsandtestcon-
ditionsinfigures6 through~ forMachnumbersof0.Z65andlessandin
figures41through49forMachnunibersfromo.60°to0.90.

AmesAeronauticalLaboratory
NationalAdvisoryCommitteeforAeronautics

MoffettField,Calif.jSept.28,1953
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TABLEI.-GEOMETRICPROPERTIESOFTHEMODEL

Hmg

Referencesweepline:Locusofthequarterchordsofsections
inclined@o totheplaneofsymmetry

Aspectratio(full-spanwhg). . . . . . . . . . . . . . . . 10.0
Taperratio. . . . . . . . . . . . . . . . . . . . . . . . . 0.4
Sweepback.. . . . . . . . . . . . . . . . . . . . . . . . . ho
Twist.. . . . . . . . . . . . . . . . . . . . . . . . . . . -5°
Referencesections(normaltoreferencesweepline)
Root. . . . . . . . . . . NACAO014,a = 0.8(modified)c2i= 0.4

Tip.. . . . . . . . . . . NACAOOll,a= 0.8(modified)c2q= 0.4

Area(semispanmodel).. . . . . . . . . . . . . . . . . .
Meanaerodynamicchord.. . . . . . . . . . . . . . . . .
Flaps,extendedfromtrailingedge. . . . . . . . . . . .
Incidence(measuredtntheplaneofsymmetry).. . . . . .

Fencesarelocatedaty/b/2= 0.33,0.50,0:70,ando.85.

‘Welles

Frontalarea(each).. . . . . . . . . . . . . . . . . . .
Inclination,
Inboard.
outboard

repellers

Diameter.

. . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . ...00

. . . . . . . . . . . . . . . . . . . . . . . .

Numberofblades.. . . . . . . . . . . . . . . . . . . .
Propelkr-activi@factor(perblade).. . . . . . . . . .
Propeller-bladethickness-chordratio(0.70radius).. . .
Solidi@(p&-blade). . . . . . . . . . . . . . . . . . .

6.;44 ft=
1.251ft
0.20c~

3°

0.208fi+’

-6.5°
-7.00

1.167ft

188.:
0.05

0.058
Bladesections.. . . . . . . . . . . . .symmetricalNACA16series

orizontalTail

Referencesweepline:Locusofquarterchordsofsectionsinclined
40°totheplaneofsymmetry

Aspectratio(full-spantail).. . . . . . . . . . . . . . h.5
Taperratio.... . . . . . . . . . . . . . . . . . . . . 0.4
Sweepback.. . . . . . . . . . . . . . . . . . . . . . . . ho

.

.

“

d

.- .- ——.—.
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TABLE1.-GEOMETRICPROPERTIESOFTHEMODEL-Concluded

orizontalTail(Continued)

Referencesection(normaltoreferencesweepline). . . . NACA0010
Taillength,Zt.. . . . . . . . . . . . . . . . . . . . . 3.25C
Area(semispanmodel). . . . . . .’. . . . . . . . . . . . 1.387f&
Meanaerodynamicchord. . . . . . . . . . . . . . . . . . 0.833ft
Tailvolume,Zt/5(St/S). . . . . . . . . . . . . . . . . 0.65
Tailheights(measuredverticallyfromthefuselagecenter
linetothehingeaxisofthehorizontal.tailinwing
semispsns(seefig:l(a)). . . . . . . . . . . 0,0.05,0.10,O.1~

uselage

Finenessratio.. . . . . . . . . . . . . . . . . . . . . . 12.6
Frontalarea(semispanmodel).. . . . . . . . . . . . . . 0.273~
Fuselagecoordinates:

Distancefrom
nose,m.

o
1.27
2.54
5.08

10.16
20.31
30.47
39.44
~.oo
60.00
70.00
76.00 .
82.00
88.00
94.00

100.00
106.00
z26.00 ~

Radius,
in.

o
1.04 -
1.57
2.35
3.36
4.44
4.90
5.00
5.00
5.00
5.00
k.96
4.83
4.61 ,
k.27
3.77
3.03
0

-... , ..- . .

.

.
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(a)Low-BPeed,NAOA 1.167-(0)(05)-058propeller
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TABLEII.-INDEXOFTKBLESANDFIGURESI?RESENTINGTHE
AERODYNAMIC-- Concluded

(b)High-speed,~~1.167-(0)(03)-()%pro~~er

Table
No.

xv

XVII
XVIII

xx

XXII
XXIII

Figure
No.

41
42
43
44
45
46
~

49

Tail

height

tail off
tail off
tailoff

o
0
0
0
0

II0.10~

%> B>
deg deg

-- 41
-- 51

z c
-2 51
-4 51
-6 51
-4 51
-4 51

R,
million

2
1
2
2
1
1
1
2

1

0.60to0.80
0.70toO.go
0.70to Oogo
0.60to0.80
0.70toO.go
0.70toO.go
0.70to 0.90
0.70toO.go
0.70to 0.90
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TABIXIII.-LoIKuTuDINALCHARACT33RISTICSOF A FOUR+21JGJIJEFROPEIJ.EWORIVEFJMSPIANE
HAVZIW3A 40° SWEPTWING OF ASPJK3!RATIO10. TAILIll?-; FLAPSUP

(a) M = 0.082;R = 4,000,000;fJ= ~“

CONFIGURATION &

‘=Eii=-

(b) M = 0.08+2;R = 4,000,000;~ = 26°

I
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TIME III.-ION131TUDINALCHARACTERISTICS03’A FOUR+NGINE PRCUWIER~IVE?i AIRPIME
HAV’INGA~OSWEFT WIXGOB’ASFWJ!RMIO1O. TAILREMOVED;

COKE’IGURATION %
FIAFSUP - Contlmed E

(o) M = 0.0!32;R = 4,000,000;p = 26°;lkboardpropelleronly

(d) M = 0.082;R = 4,~,0X);~ = 2603 Outboard~0~~~ cdy”
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TABIEIII.-LONGITUDITU+lCEMRACTERI~ICS(YFA FOUEWN31NE FROFRLCEFHIRIVENAIRl?LMECONFIGURATION ~
HAVINGA ho” SWE~ WING OF ASFICOTRATIO lo. ‘ZAILREMUVED;- UP - Cmti.nued

(e) M = 0.082;R = 4,W, CKIO;P = 31°

. .

(f) M = 0.~3; R = 4,~@@3; ~ = 210

F
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(II)M = 0.123;R = 4,000,000;@ = 36°
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(i) M = 0.123;R = 6,000,0cJ3;P = 3°

(S) M = 0.16; R = e,m,~j P = 3.0
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9MBm IV.- IDNGl?l!UDm CJURACTER~ICS CW A lFOUR+EJ2~ EROFE~a~H AEWIANE
CORTIGURATION ~ \

HAVTNGA 40° SWF&TW03 OF ASPECTRATIO lo. TAILEEIQl?I!,O; FJA2SUP - Continued
(b) M = O.O@; R = 4,~o)ooo;~ = 260;‘~ = ‘o

t
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I

I

(c) M = 0.082;R = 4,000,000;P = 20; ~ = -8°
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!lYiBIEIV.-IL)IiUITODINKLCHARAC!ERI~CS OB’A FOUR+NGlm FROF131ZER+OR~NAIRIUNE CONFIGUWmON
HAVINGA ~“ SWl?FTWU!G ~ ASH3CTRATIO 10. LCDLHEIG3T,O; FH@S UP - Concluded

(d) M = 0.123;R = 4,000,000;P = 31°; it = -4°
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(b) M = 0.0823R = 4,000,000; P = 3~”; ~ = +-

E
&

ma
mm
am
1.69

1$
M
b.m
ha

b.ol

L
‘6.u
6.U
Sal
6,M
6,U
6,16
6.U

%udlm Ze=ma6

I 1 1 1 1 m
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Lci
U%=
L6?*.O7

‘6.u
6,u
Ml
6.le

6.M
6J3
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(c) M n o.123;R = 4,0(x),000;
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(d) M = 0.123; R = 4,000,000;”B = 31°j~ = -&O”
;

(e) M = 0.123;R = ~,000,OOO;~ = 360;~ = ~“
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TAME V.- IONG~~ CHARACTERISTICSOF A B’OUR-ENGINEEROEdIIER~ AJRHAME comICmATIoN p

HA~Ak3°13WEFTmOR’ASFSm RATIOI.O.TAILHEIQCI!,0.05b/2;I’LAPSIE - Cmrtlnued

(f) M = 00323;R = 6,000,000;P = 310jit = A“

k) M=0.16; R = a,cm,ooo;P= no; it =A“
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T4131WVT.- IAXWYCDW CHARACZCERISTICSOF A B’OIIR+UTQmFRO~IUR~N ~
ComFmMmHNIItGA ko” SWEPI!WlX3 @ ASHUC R&CIO IQ. TAILEEIGEJ!,0.10b/2j I!’LAFSUP

(a) M = 0.082;R = 4,000,000;13= 260;~ =.40
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m VI.- LOIWI!I!UO=mmUOTKR~ICS ~ A B’OUR~~ FROEE_~ ~ CONFIGURATION &

IIAm A ~“ SUEFTWIW3 OF ASHKZCRATIOIO. ~ HEIGHT.,O.1Ob/2; FI#S UP - COntinwa
(b)M = 0.082;R = 4,000,0003P = E6 3 it = -4°;Hegativetbruat
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I TABIEVI.- LONUTODINKLCHARACTERISTICS~ ~ 3’OUH?NGINEFROEELDIR+RIVEMAlREUM5
HAVINGA k-o”SWEFTKUR3 OF ASFEC!TRATIO lo. T&ILHEIGHT,O.10b/2; FLAPSUP

CCWIGURATION

(d) M = 0.082;R =
- Cmtinued

4,m,000; $ . 260; it = 4°; Outboardpropelleronly

3’

(e) M = 0.082;R = 4,000,000;p = 2&; it = 0°
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ZABIEVI.- IfMXTUDIHALCHARACEERIECICS~ A FOUR=IRE PROFS=~N AIRHANE co’mmJRATIoN g
HAVIIWA ~“ SWEFTWIiW3OH’ASE5KXRATIO10. TAILHEIGBl?,0.10b/2;RLAPSUP - Continued

(f) M = 0.082; R = 4,~,000;~ =26°;~ =-8°

(g) M = 0.123;R = 4,0c0,cco;B = 26°;~ =~“..—
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TABLEvl.-
HMmW3

CH4RACT!ERISTICSOF A FOUR-ENG~ PRoPELciERaRIvENIJ3NGITUDINAL
A kl”SWEPTWING OF JWECT RATIO10. ~ HEIGHT.,0.10 b/2;FLAPS~ -

(h) M . 0.123;R = h,ooo,oco;B = 26°;it= -4°;Negativethrust

CONFIGURATION
Continued

(i) M = 00123;R E 4,000,0C0;P - 31°; ~ = 0°
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TABLEVI.-.LONGITUDINALCHARACT!EZUSTICSOF A FOUR-ENGINEPR~-mm ~ CONFIGURAmON ~ I
HAV~G A ho WEFT.WING OF ASPECTRATIO10. TAIZ HEIGHT,O.10b 2; IUFW UP - Concluded

i
1

(j) M = 0.123; R = 4,0m,000; P = uO; it= c’
L

(Is)M = 0.I.23;R - k,ooo,ooo;B = uO; q = -80

# & , #



TABLEVII ●- IOI?GITUDII?ALCHARACTERISTICSOF A FOUR+NGINE PRoPEmER-41RnmiTAmeIANE CONFIGURATION a “
HAVINGAkO° EM3H2WIW(mASmm RATIO1O. TAIL HEIGET,O.U b/2; FLAPSUP

M = 0.123;R = 4,000,000;P = 310;~ = -@ E
E

i

i

TABIEVIII.-121#31TUDllULCHARAUEERISJ!ICSCW A E’OIJR+#EG~HWEEIUR+W27EN A~
EAVIN3A ~“ WEFT WING OR’ASEK$TRATIO10.

COMFIGUR4TION
TAILREKJWED;~OKSD R’IA2S-C!lm 30°

(a) M = 0.082;R ,=.,4,000,000;p .26°
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TA131EVZII.-IOIU3ECUDII?AL
~~AtiO-

CHARACTERISTICSOF A F’OUR+M+IN,EEROEWCEW)RITEM ~PIANE CONFIGURATION
EW@iPl?WIM OF ASFIKTRATIO10. TAILREMOVED:memo mim3 DmrmmD 300- Contl?llld

(b) M = 0.082;R = 4,000,0co;~ = 260;-M~~ propek @y

, 1 n 1 1
.-

(o) M = 0.082;R = 4,000,000;~ = 260;Outbomd pro~~, @y
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TAME VIII.-LUtWITODINALCHARACTERISTICSLIFA I’OUR+NXNE FRCEEIZER+RIVXIJAIRHANE CONFIGURATION
HA~A~” SWEFTWIHGOl?ASEKT RATIO1O. TAIL 15imj ~H ECAPS mm 30°- COllOIUdd

(d) M = 0.08!2;R E 4,000,rX10;P = 31°

(e) M = 0.123;R = 4,000,000; p = 31°
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TABJ.E IX.- IolmTIIDINAL CEARACTI$RISTICS Cm A FO’OEWNGINEERO~IJER+RITEN AIRHAXE
HATCU7GA ho” SIWT!WING OF ASH#CTRATIO 10.

COIiJ’IGURATIfYli&
m HEIGHT,O; J2JBQARDr- DEFIECTEDNo

(a) M = 0.0s2; R = 4,000,000;p,=26o;~ = 0°
I

I
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I

1
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1 1 1

(b) M = 0.082;R = 4,000,000; P = 26°; ~ = -2°
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!I!ABIw Ix.- IOIWXUDIMAL CHARAC!CmISl?ICSOF A lK)llR+JK!~~OFEiXER+RIVJIIVAllWUm
A@OBWEF’l? WlT120FASEECTllAT1010. TAILBEIOEI!,O; INBOARDFIAHiDEJ7Lw71!ED

(c) M = 0.082;R = 4,000,000;p = 26°;~ =--i”

CONFIGUMTIONHAVIMG
3° - Conohded

TABIMX.- LO’fECTUOINALCHARACTERISTICSOF A FOUR+tIFIIKEI?ROEEIZER_IVENAIRHME CONFIGURATION
HAVIlfGAkOOBWEl?l!W11’?G(X’AElEEC!2RA!ITOI.O.TAILHEIGHT,0.10b/2; INBOARDF-I&EilEFIECTEO30°

(a) M = 0.082; R = 4,000,000;13= 26°; it = 0°
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TABIEx.- ILmmTuDmAli~I&l?ICS OF A I’O’El+IfG~EllOIITZCER+R~ JURHANE C~I~ EAVTXQ u
A ho SWEPl!WIK/ OF ASFWC RATIO 10. ‘Q HEIQHT,O.10b/2; lXBOARDFU DEKCJEC!JZD~“ - c~t~d O’

(b) M = 0.082J R = 4,000,000;P = 260; ~ = OO; hibcuuxlpropelleronly

(o) M u 0.082;R = 4,CQ0,000;p . 260; q . OoJ tioarii prop611.eronly



TAB~ X.- IIOIWITUDH CHARAC’I!ERISCICSOF A FUllR+mXm FROF5XDIR+RIXEIVAIRH.&TECONl?IGURATIOIVHAVIIJG
AkOOEWF&’I!~W-~HO 10, TALLHEIGHT,O.10b/2; ~OARD E’IAHIIEFEl_ 30°- Concl&d

(d) M = 0.082;R = 4$000$000; B = 260; ~ = .@ i?

(e) M = O.@!;R . 4,0co,ooo;P = 26°;~ = Ao
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TABLEXI.- LONGITUDINALCHARACTERISTICSOF A IFOUR+T131NEPROEEIZER+EUVZNAEWGANE COIWUmllATION
HAVZNGA ~“ SWEPTWIIW ~ ASPECTRATIOlo. TAILREM3vED;OUI!BOARDB’L!lFsIJEHECTEJJ?00

‘i%

M= 0.082;R = 4,000,CK)O;P = 26°
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T4BIEXII.-IONGITUOIIWILCHARACTERISTICS(IFA FOUR~INE PROFIELIER+RINIINAIRPLANE
HA- A b“ SWEFTWRW UF ASPECTRATIO10. TAILBEI13RT,0.10b/2; OUIBOARDFLUS

(a) M = 0.082;R = 4,000,000;P = 26°; ~ = 0°

CORFIGURATJXIN
DEl?IEcTEo300
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TABLE XII.-IOIWTDDINALCRARAC~ISTICS OF A FOUR+NKliTEFROE’EILER+RIYENAIRHANE CONFIGURATIONHAVZW3q
A ~“ SWEPTWIIW3QF ASPIKll!RATIO 10. TAITJHEIGEC,0.10b/2; OUJIBOARDFIAP8REFIEC!131D30°- Continued

(b) M = 0.082;R = 4,000,000;P = 26°;~ = OO; lhboardpropelleronly E

—r-vm

(c) M = 0.082; R = k,000,COO; 13 = 26°; ~ . OO; Outboardpropelleronly
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TABLE XII .- K)NGITUDINALCHARAC~ISTICS ~ A FOUR+ZW31MEERO~~ ~ CONFIG-ON HAV71U~
AhO” SwEF’l?WIIR3WAS.EiKjTM~0 lo. TAILHEIGHT.,O.10b/2; OUTBOARDFL?iFSREUTJWJTED30°- COncludsd

(d) M = 0.082;R = k,ooo,om; P . 26°;~ =-&

, , r

TKKU XIII.- LONGI!lm~ CHKRACTERIS!mCSOF A FOUR+KG~ l?ROHIIUm~ MREWlll COIWIGURATION
HAVINGA MO _ WING (IFASPECTRATIO10. TAILREMOVED;INsoAFmm mm?cmm 600

(a) M = 0.082;R = 4,c00,000;P .-260
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TABIE xlII.- IOWHTUOINALCHARACTERISTICSOF A FOUR+NGINE PROF@LGIIR+lRIVENAJRHANE COMU’IGURMKUIN
HAVIM3A hO” SWEECWINGOFASl?ECTRATIO1O. TAILREMOVED;INBOARDE’IAFsIYEFIEcm 60’J- Cmluaed !5

(b) M = 0.082;R = 4,000,0W; B = fl”
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(o) M = 0.123;R = 4,CJX3,000;~ = go



TABLE Xiv.- LoImToDIt?ALcEARM7ERISl!ICSOF A FOUR-ENGINEPROl?EIUll~rvm AIRHANE COl@’IGUR4TION
HAVINGA b“ SWEETWINffOF ASPECTRATIOlo. !CAIZHEIGHT,O.10 b/2; INBOARDFLAPSDEFIECTE0600
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TABLExv. - LONGITUDINAL~TICS OF A FOUR-ENGINEE’ROPEIUIR-DRIVENJURHANE CONFIGURATIONHAVllW3,
A~O SWEFTWEI’GOF ASF!ECTRATIO10; !cFiUOFF, B = 41°,R =2,000,000,M =0.60, 0.70”,0.80—-
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TABLEXVI.- LONGITUDINAL~TICS OF A FOUR-ENGINEPROPELLER-DRIVENAIIWUmE CONFIGURATION s
~= A !-OOSWEFTWIEW3OF ASPECTRATIO10; TAILOFF. B = 51°.R = 1.000.000

(a) M = o.70, 0.80; 0.83 ‘ ‘ “ ‘
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!MBLEXVI. - LONGITUDINALCHARACTERISTICSOF A FOUR-ENGINEPROPELLER-DRIVENAIRHANE CONFIGURATIONHAVING
A ko” WEFT WING OF ASPECTRATIOlo; TAIL OFF, p = 51?,R = 1,000,000- Concluded

(b) M -0.86, 0.90
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LONGITUDINALCHARACTERISTICSOF A EUIR-ENGINEHKEEUER-DRIVEN AI&LANE CONFIWRMCION *

SWEFIWING OF ASPECTRATIO10; TAILOFF, P = 51°,R = 2,000,000,M E 0.70,0.80,0.90
m
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‘TA?311XVIII. - ImmmmAL cHARAfzlmIsmcs
HA’VIN3Ak& SWEH?WINGOFASl%CT RJI!ECO
M = 0.60,0.70,O.&l

OF A FOUR-EKXCHEFROPELGER-RRIVENAIREUNE CO~ION
lo; T&CLHEIGHT= 0, it = -4°,~ - kl”,R = 2,000,0(X), !3
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TABLEXIX.- LONGITUDINALCHMUL!TERISTICSCIFA
H#LCUWA 11o”S- WING OF ASPECTRATIO10:

FOUR-ENGINE
T&u HEmErJ!

PROPELLER-MUVENAIRPLAm mNFIGURATION ii,
=o>Lt-*”Jfl

(a) M = 0.70, O.&),0.83
= 51°,R = l,COO,OOO
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!CK&LEXIX.- LONGITUDR?AL~S!CICS OF A FOUR-ENGINEPROHZIIER-DRIYENAIRHANE COlil?IGURATIONHA.
A !.OOSWEF’TWIXGOF AEFEC!l!RA!lItO10; I!AILHEIGRT= 0. it = -@, 13= 51°,R = 1,000,000- Concluded 5

(b)M = 0.86,-0.$%
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TABLE XX.- LONGITUDINALCHARM2TERI&lTICSOF A FOUR-ENGINEFROPEIZER-DRIVENKEWIANE CONFIGURATION 8
HAVINGA ~“ SWEPTWING OF ASPECTRATIO10; TAILEEIGHT= O, it = -4°,P E 51°,R = 1,000,000

(a)M= O.~, 0.80,0.83
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!CABLEXX. - LOWCTUDINAL CHARACTERISTICS OF A FOUR-EMGIRE!FROPELLKR-~ AIRHANE
CcmFIGuBATIoMHAvlxGA @o SWEFTWING OF ASl?ECTRATIOlo; !CAIZHETGHT= O, it = -4°,fl= ~l”,R.= 1,000~

- Concluded E
(b)M = 0.86,0.90
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TABI@ XXI.- LONGITUDIMUCHARACTERISTICSOF A FOUR-ENGINEFROEiZLER-DRIWENAIRHANE CONFIGURATION
HAVIHGA ko” S- WING OF ASPECTRATIO10; TAILEEIGHT= O, it = -6°,B = 51°,R = 1,000,000

(a)M = 0.70,O.&),0.83
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TABLEXXII.- LONGITUDINALCHARACTERISTICSOF A
HAVINGA ko” SWEFTWING OF ASPECTRA21010;
M = 0,70,0.80,0.90

FouR-mKINE
m HIaGHT

PROPELLER-DRIVEN
= o, it = -40,p = 51°,R

CONFIGURATION F
= 2,000,c00,
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(a)Dimensions.

m 1*- Q’eo=+a’y of the model. WI
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Figure1.- Continued.
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Figure1.-concluded.
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(a)R = lxlOe

Figure5.- The variationof TC with J for the N&2A 1,167-(0)(03)-058propdler; A = OO.
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(b) R = 2xl& ~

Figure5,-Concluded. J



.

Y

.

I
1

Angle of attach, q deg Wchhg-moment coefficient, Cm

(a) CL vs a and Cm

Hgure 6.- The longitudinalchaxacteristic8of the mcdel.
R - 4,000,0003P H 21°.

Tail removed;flapsup; M = 0.082;
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Longitudinal-hrce c0el17cient, Cx

(b)CL VE C’x

Figure 6.-concluded.
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Angle of Mvch, a, o’eg

Figure7.-The longitudinal

HtcAlng-moment coefficient, Cm

(a)c~vsaentl~

characteriattcaof the model. Tail removed; flaps up; M = 0X@2;
R = 4,000,0003$ = 26°.
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Long#udhol-tbtce coefficient, C=

(b)CL VE Cx

Figure7.- concluded.
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Ang/eofottock, a, deg RhWng-mornent coef?%lent, Cm

(a)c~v-eaana~

Figure8.- The longitudinal characteristics of
R = 4,000,000; p = 26°;

tie model. Tail remxed; flapsup; M M 0.082;
iriboardpropeUer only.
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Longitudhol+brce coeficiem’, Cx

(b) CL VS C~

Figure8.- coml~+.
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(a) CL VE a ad Cm

Figure9.-The longitudinal characteristicsof the model. Tail removed;flapsup3 M = 0.082;
R = 4,000,000;P - 260; outboardpropellerOdY.

-a
u



I

1

I

I

I

I
1,

I

0 ●

(1)) CL Vs Cx “

‘Figure9.-Concluded.
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Angle of atbck, a, o’eg

Figure10.:The longitudinal

FYtching-moment tmefficiem’, Cm

(a) CLvsaand~

Characteriatlca of the model. Tail removed;flapsup; M . 0.08+2;
R = 4,~,~J j3-31°.



Longitudinoi-hme coefficient, G=

(b)CL

Elgurelo.-

VB ~

Concluded.
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Angle of ottock, a, deg

FigureIL- The longituainlm.

f#txMng-moment coefficient, Cm

(a) C~vsaand~

characteristicsof the tiel. Tail rmed; flapsqp; M = 0.1233
R = 4,000~OOOjP = 31°.



I
1

I
I

I

I

I

(b)CL

Figore11.-

,

VB Cx

concluded.
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Angle of o~ock, a, cfeg

Figure12.- The longitudinal

(a)cLVSIZUdc~

flaps W; M = 0.123j

FthMng-moment coefficient, Cm

characteristicsof the model. Tdl m?m’vea3
R = 6,m, oc0;B = 31°0
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Longiiudinai-hrce coefficient, Cx

(b)CL

Figure12.-

C .,

VB Cx

concluded.
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Angle of attick, a, deg

Figure13.- The 10I@tudiI@,

F%Wng-moment coeff/c/em’, Cm

characteristicsofthemodel.ml remwed~flapsqpj M = 0.165;
R = 8,000,000;P = 31°.



(b)CLVBCX

lagure1.3.-Clnlclldea.
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v Longitutitiwl-hree cowWclent, Cx
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Angle of oticg u, tfeg WWhg-momenf coefficient, &

(a)c~vsaand~

Figure 14. - The longiimtlnal characteristicsof the model.
R.= 4,0@ 0003B =26°;iii

TaQ height = o; flaps up; M = O.omj
= w.
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Longitudinal-hrce coet7icit7nt,Cx

(b)CL VE ~

Figure14.-concluded.
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!a

Ang/e of ot%ck, u, deg

Ilgure 15.- The longituMnal

Wching-momenf coefflclem’, Cm
.

(a)CL Va u and cm

charaeteridjicaof the model. Tail,)ight= O; flapsup; M = 0.082;
R = 4,#0, cxM; P = 29; it = -4°.
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longitudinal-hme coeflclem’, Cx

(b)CL

Figure15.-

,

VB Cx

concluded.
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AwA ofaflack, u, deg

(a) CLve

FIguxe I.6.- The longitudinal *cteri6tic6 of
R = 4,000,000;P

a

Wchlng-moment mefflclent, Cm

atla~

the mcdel. Tail height= 0; f18pSUp; M = o.@;
= 2P; it = -8°.
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Longitudinal-fome coeflcient, Cz

(b) CL

IHP 16. -

V8 Cx

concluded.
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Angk of oftack, u, deg

Figure 17.- The longitudinal

Fitchhg-moment coefficient, Cm

(a)CL vs u and cm

characteristicsof the mcdel. Tailheight= O; flapsqp; M = 0.123;
R = 4,000,000;P = 31°; it = -40●
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Longh’udhof-hrce coefflclent, C=

(b)CLvs~

Figurely. - concluded.
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Angle of attack, a, deg #Wching-mofnent coef?hlent, Cm

(a)C~v6aand Cm

Figure18.- The longitudinalcharacterlnticaof the tiel.
M = OolQ3;R = 4,000,(XM; P = 31°;

Tail h#ght
Q.-4.

= O.~ b/2; f’lapt3UP;
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Longituo’hol-iime coe~cjent, Cx

(b)CL va ~

Figure 18.- Concluded.

1%



I

I

I

Angle of attack, u, deg

Figure19.- The longitualnal

M.

FWtWng-mornent coefffcien~ Cm

(a) C~vaaand C.

chmacteri.eticaof the models
o.o&j R = 4,0c0,cxM3 j3= 26 ;

Tail heightE 0.10b/2; flapsUP3
it = .40.
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Longltidhol-hme coelWcient, Cx

(b)CL

llgure19.-

TB Cx

concluded.
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Angle of offuck, a, deg HtcMg-momentco eff/c/ent, Cm

(a)C~v8dand Cm

Figure20.- The lon@tudinalcharacteristicsof the model. Tail height= 0.10b/2; flapsup;
M= 0.0823 R = 4,000,0CM);p = 5!60;it = -4°;inbotipzopeller only.
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Longitudinal-time coe~cient, Cx

(b)CL

FiglR’e20. -

m!%

concluded.
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Figura21.- The
M=

(a)cLvsa. and~

longitudinalcharacteristicsof the xncxiel.Tail height= 0.10b/2; flapsup;
0.082;R = 4,000,000; ~ =!260; it = -4°; outboe,rdpropeJJ.~o-.
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Lon@udfnaI-hrre coefficient, Cx

(b) CL VE Cx

R@U’e 21.- concluded.
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Ang/e of offack, a, deg

Figure22*- The longitudinal
M.

R%Wng-mornent cowWclent, Cm

(a)c~vaaalldcm

characteristicsof the tiel. Tailheight= 0.10b/2; fli3~SW;
0.0&2;R = 4,000,000;P = 26’O;it = OO.
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Longitudinal-hrce coefficient, Cx

(b)CL va ~

Figure22.- COmlUded..
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Wcfvng-moment coeMclen~ Cm

(a)C~v6aand~

Figure23.- The longitudinalcharacteristicsof the model. Tail height= 0.10b/2; flapsup;
M = o.*; R = 4,0C0,CQO;P = 26°; it = -8°.

I

1



.

,

Longf’tudh+hme coefficient, CX .

(b)CL VS Cx

Figure23.- cO~haea.(
.
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Angle of ottack, a, deg Pitc7Vng-motnent coef/7cient, Cm

Figure 24. - !lhe longitudinal characteristicsof the model. Tail height= 0.10b/G!;flapsUP;
M = 0.123;R - 4,000,000;P = 31°;it = ~“.
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Longituo’inol-tirce coe#7cient, Cx

(b) CL

IY.gure24.-

Ve Cx

Concltied.
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Figure 25. - The longitudinal
M=

Ang/@ofatfock, a, deg f%’chhg-moment coe#lclent, Cm

characteristicsof the model. !I%ilheight= 0.15b/2; flapsupj
0.123;R = 4,0~,C00; P = 31°; it = -k”.
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LoWitidinol-tiree coefficient, C=

(b)CL V8 Cx

FY.gure25.- concluded.
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c

(a)c~vaaantl~

H.gure26.- Thelongltuainal.characteristicsof the mdel. Tail FemoPedjtnboaraflaps
deflected30°jM . 0.062;R . 4,000,0C0;P = 26°.
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Longitudlnahbrce coefficient, CK

(b)~Yt3Cg

-26-- concmded.
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An@ Of t?tfd, Q,dt?g

i

Figure 2’7.- The
deflected

i“
j

,.. FVch/ng-mom8nt coeff/ciem’, Cm

(a)c~vsctana~

longitudinal characteristicsof the model. Tail removed;inboardileps ‘
3W; M - o.OEQ;R . 4,000,000; 13= 260jinboardpropeller~.
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Longltudinoi-fbrce coefficient, Cx

I

1

I

I

(b)CL VE Cx

Figure27.- Concluded.
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Angh of m%ck, a, deg H?chfng-moment coe?l%len?, Cm

(a) CL w-a and cm

‘Hgure 28. - The ~t@d .Iz%ractefisticsof
&f@cted 30 ; M = O.C&; R = 4,000,000;

the mdel. Tail removea3 inboard flaps
f! = 260; outboardpropelleronly.
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Longltudlnol-kme coefflcfent, C.

(b)CL vs ~

Figure28.- ~oncmad.
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Angtb of attack, q deg RYching-moment coefficient, Cm

(a) CLv8aand~

Figure 29. - The longitudinalcharactez+ticsof the modal. Tdl height=
deflected300;M = 0.082;R = 4,000,000; ~ = 260; it = @.

o; inboardfleps
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Long#udinol-b&e coeficfent, C=

(b) CL VB ~

FigUIW 29. - cotiM.
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Angle of attack, u, o’eg

Figure30..- The

(a)C~vsaand~

longitudinal chmacteristicsof the tiel. Tail height= o; iliboardflq6
&flected 3@; M = O.@; R = 4,0C0,WO; P E 260; it = -2°.

R7ching-mornent coefficient, Cm



Longhtinol-fime coefficient, C=

(b) CL

Elgure30.-

Va Cx

Collcluaed.
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I

An$/e of attack, q deg WWng-moment coefliciem’, Cm

(a)cLvscLsIla%

Figllre31. - The longilnuiinslcharacteristicsof the model.Td.1 height= O; inboardflaps
deflected30°; M = o.o@; R M 4,000,000;$ = 26°; it = -4Q.
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l!lgure31.- Concluded.
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d

I

Angle of attack, u, dog

Figure~.- The longitudinal.
deflected

AWWng-moment coefficient, Cm

(a) C~vsctaM~

characteristicsof the xdel.
300;M = 0.082;R = +,009,000;

.

Tail height= 0.10b/2; illbOti~pS
$ = 260; it = OO.
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Longitudinal-tirce coetifcient’, C=

(b)CL VS Cx

Figure 32. - Concluaea.
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Angle of attack, a, dug

Figure

(a) CL VEi

330- The lotwitwliruil. characteristicsof
deflected3@; M = O.O&; R = 4,000,000;

I+M4ing-mamentcoe~dent,

aand~

the Mel.
13=2603$

Tailheight=
=&; inboard

3’

cm

0.10 b/2;
propeller

Inboaraflaps
only.
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Long#udlnol-htce coefficient, C=

(b).c~ V-Bc~

R1.gure 33.- concluded.
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Angle of ottock, u, deg Wing-moment coefficient, CR

Figure

(a) cJj w a arid cm

34.- The 10F tudind cheracterlstlcs of the model.Tailheight= 0.10b/2; hhoe,rdflaps
deflected3 ; M E 0.082;R = 4,WO, ~3 p = 26°j it = @; outboardpropelleronly.
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Longitudinal-time coefficient, Ca

(b)CL Vs C’x

Figpre34. - Concludsd.
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Angleof otfack, u, o’eg

(a) CL w

Figure 35. - The longitudinalcharacteristicsof
deflected300; M = 0.082;R =

~chlng-moment coe~cient, Cm

Tailheight= 0.10b/2j inboardflaps
P =260; it = -2°.
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Longltudlnal-tbme coefficient, C=

Mgure 35● - concluded.
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Angle of uttock, a, deg PMWng-momenf coe#7c&nt, Cm

RLe 36. - !l!helongitudinalcharacteristicsof the model.
deflected30°;M = 0.082;R = 4,000,000;

0.10b/2; Inboardflaps
= -4°.
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Langitudinai-fan?e caeft7cient, .Cx

(b)CL VB Cx

Figure 36. - Concluded.
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Angle of a~ck, a, deg Ri’cMg-moment coefficient, Cm

(a)CL VEI a and Cm

l?igllre 3’7.- The longittdlnal characteristicsof the DlO&l. Tail renmved3outboardflaps
deflected300;M = O.O&; R = 4,000,C00;P = 2&.



Long#udinal-firce coetWcient, Ca

‘(b)CLVS~ “

m 37*- concluded.
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Anuh of aftack, u, deg RhWng-momentc oefflcient, Cm

(13)cjjvsaemaclll

Figure38.- ~ longitudinalcharacteristics of the ndel. TaiIheigbt = 0.10b/2;
flapsdeflected300;M = o.@~ R = 4~ooo)ooo;~ = 26°3 % “ ‘“

outboard
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Longitudinut-Wce coeMc/ent, C=

(b) CL VW +

Flglll’e “*.- concluded.
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An~/eofattack, a, deg WWng-momentco efthent’, Cm

(a)c~vsctana~

-39.- The longltlmnal characteristics of the model. Tail height= 0.10b/2J outboard
flapsdeflected30°;M - O.O&; R = 4,000,0003P = 2603 ~ = -8°.
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Lengifudinal-bme coefficient, Cx

(b)CL VS ~

-39.- Ccmcluasd.
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Angle of ottock, a, deg

Figure 40.- The longitualnal
defleated

Hti/ng-moment me#clenf, Cm

(a) C~vsaand~

characteristicsof the *1. Tail removwl;
60°; M = O. O@; R = 4,000,000;~ = 260.

Inboald flqps
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Lon@udhwf-fbrre coetiicient, Cx

(b) CL va ~

I.Wure 40.- Concluded.
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(a) M = 0.60

Figure41.- The effectof operetingpropellerson the longitudinalcharacteristicsof the model.
Tail off) ~ = 41°)R = 2JOOO>0000
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Figure41.- Continued.



-.02 0 .02 .04 .06 .08 .M .@
L0ngifud4al me coefKWm’8~

(c)M = 0.80

Figurehl.- Concluded.
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